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INVESTIGATING THE ECONOMIC IMPACT OF
INCREASING AGRICULTURAL PRODUCTION
IN A PERI-URBAN ENVIRONMENT
Ronald L. Marbeiter, M.A.
Western Michigan University, 1985
The intention of this study is to investigate the
economic impact of increasing agricultural production in
a peri-urban environment.

The Rural Development Area

Program (RDAP) in Swaziland is aimed at increasing rural
income through improved agricultural practices.

The

mathematical technique of linear programming is applied
to two distinct farmer categories, i.e., cattle owners
and non-cattle owners, in order to ascertain information
pertaining to the inability of expanding crop production
in an area which offers higher renumeration in the urban
sector.
Both farm categories have ample labor to expand agri
cultural production, but the non-cattle owners have
limited access to land and are therefore seeking urban
employment opportunities.

The cattle owners have ample

land but due to the system of land tenure and the alloca
tion of labor, the cattle owners are also more interested
in urban renumeration opportunities.

Thus, an attempt to

increase agricultural production in this area is having a
negligible impact.
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CHAPTER I
INTRODUCTION
In most Third World countries, the majority of the
9opulations live in rural areas and are basically depen
cent upon subsistence farming.

Thus, a large number of

less developed countries (LDC's) are engaged in rural
development projects with the primary goal being centered
around the improvement and expansion of economic oppor
tunities in the rural sector.
The intention of this study is to investigate the
economic impact of increasing agricultural incorne in an
area which is not rural but peri-urban in character.
The term peri-urban is defined as an area near an urban
center that offers goods and services that are not avail
able in the countryside.

Therefore, if the primary goal

of these projects is the expansion of rural opportunities,
agriculture will play a crucial role in the development
process.
General Background
The Kingäom of Swaziland is a small landlocked
country covering an area about the size of New Jersey
(6,700 sq.).

The country is situated in the southeastern

part of Africa and is bordered on the northeast and east
1

2

by Mozambique and on the west and south by the Republic
of South Africa.
A unique type of governmental dualism exists in
Swaziland; that is between the traditional sector and the
modern elective state government.
constitutional monarchy.

The government is a

The monarchy gained indepen

dence on September 6, 1968 from Britain.

The king, in

addition to his position as head of state, is also the
Ngwenyame (king) of the Swazi nation.

That is, head of

the traditional Swazi National Council, which has
separate responsibilities and jurisdictions delegated
by Swazi law and custom.
The traditional government is comprised of the Swazi
National Council, but the modern sector has a prime
minister who oversees everyday governmental activities
with the aid of a cabinet.

It is responsible to the

hause of assembly, but ultimate authority is vested in
the King of Swaziland.
The parliament consists of two branches - the
hause of assembly and the senate.

The hause of assembly

consists of elected officials and those nominated by the
king, whereas the senate members are either chosen by the
king or the hause of assembly.

The constitution provides

for a non-racial state, free from discrimination that
seeks freedom, justice, and the inviolability of property
for all.

3

The country has four diverse but well defined geo
graphical regions extending north to south throughout
the country.

They include from west to east, the

Highveld, Middleveld, and the Lowveld, which are more or
less equal in breadth, and the Lubombo _plateau which is a
narrow strip on the eastern border.
In the mid-1960's prior to independence, the economic
mission drew attention to the fact that recent and rapid
growth of Swaziland's economy was confined to a small
sector composed mainly of foreign capital with primary

interests directed to, and oriented towards, exports.1
The population of Swaziland is approximately a half
million people, with nearly 50 percent being under the
age of 16 years.

The majority of Swazi people (85 percent)

live in rural areas and are dependent upon subsistence
farming.
Shortly after independence the Rural Development
Area Program (RDAP) was established, as the vehicle to
be used by the government with the objective of trans
forming the traditional sector along a similar growth
path as the modern sector.
1T.J.D. Fair, G. Murdoch, and H.M. Jones, Develop
ment in Swaziland (Johannesburg: Witerateroland
Univers1ty Press, 1969), p. 4.
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The development program gained rnomentum in 1970
with four areas designated as maximum input RDA areas on
Swazi Nation Land.

They are the Northern, Southern,

Central, and Mahlangatsha RDA's.
The maximum input areas receive development funds
aimed at increasing agricultural production, as well as
funds for infrastructural improvements consisting of
land consolidation, soil and water conservation, land
terracing, and road building -- also including community
services, and inforrnation pertaining to education, health,
and nutrition.
To demonstrate the government's interest at improv
ing the livelihood of its people, the RDA program is
being enlarged with the aid of multilateral financing to
include an additional ten areas, in which six are desig
nated as minimum input areas, where development will be
centered around the introduction of agricultural inputs,
marketing facilities, and extension services, and the
2
remaining four as maximum input areas.
The RDA program is a long range program designed to
promote agricultural development in the rural areas and
to bring about irnprovements in the living standards of the
2swaziland Governrnent, Project Submission Central
RDA, Manzini District (Mbabane: Ministry of Agriculture,
1974).
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Swazi household.

The development process will be gradual,

and therefore, must be based on a carefully planned pro
gram to bring about an equitable distribution of benefits
to the Swazi Nation as a whole.
Context
The government sought a policy that would not only
improve incorne in the rural areas, but also stimulate
economic growth.

Presently 60 percent of the rural

households are incapable of generating adequate incorne.
Therefore, the government's approach to development
centers around subsistence farrners' methods of agricul
tural production in livestock as well as dry land farrn
ing.
This will require the subsistence farrner to change
from a subsistence oriented economy where the farrner is
generally more conscious of yield than price to a market
oriented economy.3

The rural households provide two-thirds of the nec
essary levels of nutrition, thus falling short by

3c.J. Doyle, "Productivity, Technical Change, and
the Peasant Producer: A Profile of the African Culti
vator," Food and Research Institute 13 (1974) :65.
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approximately 33 percent, whereas the urban sector is about
one-third that of the rural areas or by 12 percent.4
With the RDA program being aimed towards rural
areas, a discrepancy arises pertianing to the Central RDA
which is designated as a maximum input area.

The maximum

input areas are rural areas deemed deficient in the neces
sary infrastructure to actively participate in the develop
ment process.
Due to the close proximity to urban ernployment, it is
believed that the Central RDA (CRDA) farmers view
agricultural activities as a secondary source of income
and considers urban employment as the primary source of
income.

The average incorne for an urban Swazi is ten

times that of a Swazi working in the rural areas.
In a subsistence farmer's environment there is a
close interaction between farm production (i.e., crops
produced) and household consu.�ption.

However, the

pattern of agricultural production is also a function of
alternative sources of renumerative potential, such as the
proximity to an industrial urban complex.

As long as the

household can balance their budget by the opportunity of
wage labor, there is little incentive for altering or
4Reducing Dependence: A Strategy for Productive Jobs
and Skills Pro a ramme for Africa, Ern p loyrnent and Develop ment in Swaziland Addis Ababa: International Labor Office,
1977), p. 4.
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increasing farm production in order to satisfy cash
needs.
The requirement for a successful developrnent program
capable of decreasing the inequalities in incorne between
urban and rural sectors and with the capacity for a con
tinuous and self-sustaining growth process, is that the
government must be aware of and refrain frorn allocating
financial resources designated for rural irnprovement to
areas that demonstrate other interests.

This necessi

tates individually tailored prograrns designed to bring
about an equitable distribution of benefits to both sec
tors, and to rninimize the existing regional polarizations
in order to lessen incorne disparaties between urban and
rural sectors.
�herefore, with regard to the selection of PDA areas
as either maxirnum or minimum, it is imperative that socio
economic factors such as incorae level, alternative
employment opportunities anä access to health care and
educational facilities also be considered as components
5
in the RDA selection process.
Study Objective
The Rural Development Projects have been viewed as
the principle rneans by which the poorest of the poor can
5
rbid., pp. 73, 86.
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be assisted.

These projects are aimed towards subsis

tence farmers who use traditional production processes
which are as a rule characterized by low productivity
of labor.

An

increase in farm income is believed pos

sible through a transfer of technologies from traditional
methods to those which use labor more efficiently.

It is

against their improvements in farm income that the success
or failure of a project will be judged.

Therefore, if

agriculture is neglected, low productivity will continue
which results in low returns to traditional resources,
land and labor; thus, low farm income.
The RDA approach is reasonable in an initial plan
document if little is known about certain characteristics
which are endemic to an area.

The overall impact and

effect of delivering a package of inputs to subsistence
farmers will depend heavily on socio-economic considera
tions.

When choosing the socio-economic components to

be considered, their perceived importance is a crucial
factor in the subsistence farmer's environment and his
rate of acceptance to agricultural change.
A management oriented approach provides a mechanism
to monitor and evaluate rural development projects to de
termine the likely impact to change and what policy tools
and alternatives are most suitable to various economic
regions.

The relevant information on area specifics such

as cropping patterns, farm size, and environmental

9

considerations allows the researcher to create a linear
programming problem that is less restrictive in analysis
than classical optimization by being capable of handling
the complexity and diversity of local socio-economic
factors of production.
The mathematical technique, known as linear program
ming, will be applied to a situation where we have a
limited amount of information and an insufficient degree
of understanding about the decision rnaking process of
subsistence farmers optimizing within their perceived
constraints.

The value of linear programming is the

ability to combine farmers' options with their decision
making behaviors.

This will provide a framework for the

simulation of farming systems that will lead to the
identification of constraints that are inhibiting the
6
expansion of farm production.
The information obtained from the linear programming
models will provide pertinent information for future
planning, in whicn to supplement Swaziland's Rural Develop- ment Area Program in an efficient and optimizing rnanner.
The Rural Development Area Program began in 1970,
with the Central RDA being one of the first maximum
6
A.R.C. Low, "Small Farm Improvement Strategies. The
Implications of a Computer Simulation Study of Indigenous
Farming in South East Ghana," Oxford Agrarian Studies 4
(1976) :3.
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input areas chosen.

Initially, it was believed that

Middleveld farmers had between two and three hectares of
land to allocate to agricultural production.

When the

Central RDA was being evaluated in 1977-78 to determine
the progress in RDA objectives, it was discovered that
the Central RDA differed considerably from the other maxi
mum input areas (see Table 1).

There was a significant

difference not only in farm sizes between RDA's, but also
in those owning cattle as well as agricultural equipment.
Generally, farm equipment is a function of farm
size, but due to the close proximity of the urban sector
to the Central RDA project center (approximately five
kilometers from the urban center of Manzini) which offers
higher renu.meration than the returns obtainable from
agricultural production.

The hiring of tractors and

hammer mill operators demonstrates labor releasing pur
chases (activities).

Therefore, the lack of agricultural

equipment is not a function of farm size, or a shortage of
capital, but it is a function of alternative sources of
income.
The average household earned approximately El800.00
emalageni from urban employment, and the majority of
households (77 percent) hired tractors to perform the
ploughing operations.

Also, they hired a local hammer

mill operator to grind the subsistence crop of maize.

11

T able 1
RDA Compa risons of Different Survey Results

b

CRDA a
(1978-79)

MRDA
(1977-78)

SRDA
(1976-77)

F arm Size (h a.)

1.3

2.16
(99.9)

N.A.

Cultiv a ted Are a

1.1

1.92

2.62
(99.9)

c

% Households Owning

A.

Ca ttle

43

78
(99.9)

77
(99.9)

B.

Ploughs

38

c.

70
(99.9)

85
(99.9)

Maize Grinder

· 45

88
(99.9)

85
(99.9)

a

- Centr al Rural Development Area (1978-79)

b - Mahla ngatsh a Rural Development Area (1977-78)
c

- Southern Rur al Development Area (1976-77)

Sour c e:

F arm Man agement Report No. 4 Centr al
RDA (Mbab ane: Ministry of Agriculture,
Monitoring and Ev alu a tion Unit, 1979)
T a ble 4 ( a).
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The population density for the Central RDA is
approximately seventy-four persons per square kilometer
versus rural areas with fifty-six persons.

The Central

RDA population has been growing at the rate of 6.9 per
7
In
cent from 1966-72 and at 8 percent from _1973-77.
addition to the increased population, the proportion of
adult males representing the labor force between the ages
of fifteen and sixty-four is 58 percent and 48 percent
respectively.
The rural/urban migration which is taking place
around the country is not as severe as it could be when
one considers the number of Swazi adults working in the
Republic of South Africa.

With an eight year average,

approximately 11,000 adult males migrate annually to the
Republic of South Africa in order to obtain short-term
employment contracts mainly in the gold and diamond mines.
The RDA Program understood that a certain number of
employable people would migrate to the urban areas, but
the bulk of the population would still have to obtain
their source of livelihood in the rural areas through the
acceptance of higher gross margin crops (i.e., tobacco and
cotton) and in sophisticated agricultural practices.
7M.H. Doran, "Swaziland Labor Migration - Seme Impli
cations for a National Development Strategy," Migration
for Employment Project (Geneva: International Labor Or
ganization, August 1977), p. 2.
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A recent survey conducted in the Shilseweni district
around the Northern RDA questioned adult rnales for
reasons of urban rnigration.

The rnajority responded that

the urban areas, Manzini and Mbabana, had the greatest
8 There f ore, the in.
n umber o f ernp 1oyrnent opportuni·t·ies.
creased population in the Central RDA represents rural
rnigrants whose objective is to secure urban ernployrnent.
The indication is that the recent rnigrants consider farrn
ing as a secondary source of incorne and urban ernployment
the prirnary one.
During the initial write-up of the Central RDA
Project it was estimated that there were forty-one tobacco
farmers in 1970, and by 1977, according to project esti
rnates, there should have been approximately 141 tobacco
farmers.

However, the 1977-78 Central RDA survey based

on a random sample of area households had zero tobacco
farmers.

This also suggests that farming is considered a

secondary source of revenue because of the low acceptance
rate pertaining to the cash crop of tobacco.9

8
Fion DeVletter, "Migrant Labor in Swaziland Charac
teristics, Attitudes, and Policy Implications," Migration
for Ernployrnent Project (Geneva: International Labor
Organization, 1978) p. 21.
9
Farrn Management Report No. 4 Central RDA (Mbabane:
Ministry of Agriculture, Monitoring and Evaluation Unit,
1979), p. 1.
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Besides the differences between the various RDA's,
the Central RDA has several distinguishing characteris
tics between area farrners as well.

That is, those that

are either defined as cattle owners or non-cattle owners
(see Table 2) .
Table 2
Sirnilarities and Differences Between Cattle
Owning and Non-Cattle Owning Hornesteads

Category
Arable Land (ha.)
Land Work Force Ratio

Cattle
Owners

Non-Cattle
Owners

1.94

.83

Yes (99)

.31

.16

Yes (99)

Significant
Difference

Household Size

11.2

8.5

Yes (99)

Value of Farm Products

E267

El08

Yes (99)

Depreciation of Farm
· Equiprnent

E20

E4

Yes (99)

Non-Farm and Non-Food
Expenditures

E380.8

E442.0

Yes (99)

These two categories differ rnarkedly in access to
resources.

Thus, the viability of farrning practices

adopted will also differ.

It is believed that the cattle

owners represent the "bona fide" farrners, whereas the
non-cattle owners represent recent entrants to the area.
They have been "khonted", or given permission to reside
in the area by the local chief, and thus given a srnall
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plot of land for a homestead site as well as for agri
cultural production.

However, the non-cattle owners'

primary concern centers around urban employment and not
agricultural development.

The major reason being the

size of their land holdings; .83 hectares versus cattle
owners 1.94 hectares.
The cattle owners have significantly larger land
holdings, household size, and value of farm production.
The difference in the value of farm production is par
tially explained by the value of livestock production.
The differences between cattle owners and non-cattle
owners will be used to build several linear progranuning
models to investigate the rate of acceptance or viability
of becoming cash crop oriented for each farm category.
The two most important differences pertaining to the
Central RDA versus the other maximum input areas is that
75 percent of the households in the survey of 1977-78 re
ported having a household member employed in the urban
area whereas in 1970 it was estimated that only 10 per
cent of the area families relied on employment opportunities nearby. 10 The second point is the average income in
the urban area is ten times greater than in the rural
areas.
10swaziland Government, Project Submission Central
RDA, Manzini District, p. 2.
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In view of the differences toward agricultural
practices amongst area farmers and between one region and
another, there will be extensive implications on the
interactions between investment and production possibili
ties available to the household.

There-will also be

differences in the pattern of agricultural adoption rates
which are a function of alternative employment opportuni
ties and is related to the proximity of an industrial
urban complex.

With these peri-urban characteristics of

the Central RDA, there is a need to re-examine the goals
and objectives in achieving the desired RDA objectives;
that is the expansion of dry land cash crop farming
within a peri-urban environment.
The format of this study will discuss the linear
programming approach in investigating a subsistence
farmer's environment in the following chapter.

Then in

Chapter III, the researcher will describe agriculture's
role and importance in Swaziland's development process,
followed by a description of the peculiarities pertaining
to the Central RDA.

The differences pertaining to the

Central RDA will be used to build several linear program
ming models, and in Chapter V the researcher will discuss
model analysis and policy implications.

CHAPTER II
:.IBTHOD OF ANALYSIS
The Rural Development Projects are aimed towards
raising household income and the standard of living in
countries where the majority of the population is engaged
in subsistence farming.

It is irnportant to understand

the nature of existing farm systems to ascertain what
factor, or factors, are inhibiting the farm household
from adopting a more quasi-commercial attitude.
The mathematical technique known as linear prograrn
rning can be applied to farrn studies that duplicate the
constraints that are indigenous to the area, and which
rnust also consider the complexities of the subsistence
farner's environment as a whole.
In Micro Economic Theory, the optimum point on the
production function indicates the expected reactions of
producers to changes in price.

In classical optimization,

the constraints are defined as equalities, whereas linear
prograrnming is less restrictive than the Lagrangian
technique, by allowing for inequalities, by changing the
constraint requirements from equalities to inequalities
for a new framewor!� of optimization.

17

This allows the

18
problem to become more interesting and also more realist.l.C • 11
A high degree of interdependence between activities
are endemic to a subsistence fanner's production process.
The benefit of linear programming is in the identifica
tion of those constraints that are either limiting or are
an impediment to the expansion of farm production.

The

interdependence between production and consumption will
modify cropping patterns.

The interactions of consump

tion and investment opportunities will also affect present
and future cash flow needs.

The availability of and the

role played by labor will dictate not only what agricul
tural techniques to be applied but also the direction of
farm production taken.

These äecisions, in turn, determine

the amount of investment needed, and the direction and
pace of future technological changes.12
The decision-making process of subsistence farmers
is conducted in a rational manner where the farmer has an
intuitive feeling for the costs in time and money, asso
ciated with meeting household needs, as well as his overall
production possibilities.
11Alpha c. Chiang, Fundamental Methods of Mathe
matical Economics, 2nd ed. (New York: McGraw-Hill Bock
Company, 1974), p. 625.
2.

12A.R.C. Low, "Small Farm Irnprovement Strategies," p.

19

The three characteristics of an economic decisionmaking problem consist of an objective function either to
maximize or minimize some function, subject to lirnited
resources, and competing technologies of using those re
sources.

The final result of the model_-building process

is the accumulation of mathematical relationships, char
acterising all of t�e feasible programs subject to the

economic constraints of the system. 13

Even though the linear prograrnming method requires
that a single objective be met, it allows for multiple
objectives to be considered by subjecting the maximum
and to constraints requiring that certain minimum, but
important secondary objectives must be met first, such as
providing for household sustenance.

The maximization

problem in matrix form is:
Maximize Z = C'X
Subject to AX� B and

X'"> 0

where:
Ais a mxn matrix of technical coefficient
C is.a mxl vector of prices for the objective function
Xis a mxl vector of cornmodities to produce

13

George B. Dantzig, Linear Prograrnming and Extension (Princeton, New Jersey: Princeton University Press,
1963), p. 35.
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Bis a mxl vector of resource or other
restraints
C'X = z is the objective function
A linear programming problem does not exist unless
there are a limited number of resources or other restric
tions which limit the amount that can be·produced.

This

usually stems from the nurnber of constraints (equations)
not equal to the number of variables (M f N).

Thus,

matrix A does not have full rank or inequalities in the
constraints.

The linear programming method is also sub

ject to the linearity of the objective function, non
negativity of the decision variable and additivity of re
sources.

This connotes constant returns to scale, thus no

diminishing returns and constant input and output prices.
Therefore, cost, revenues, and profits rise in the same
proportion as the level of production.

(For the matrix

description, see Appendix A.)
Linear Prograrnrning - L.P. Solution
We will briefly describe the linear programming
concept using the Central RDA average household data ob
tained from a random sample comprised of seventy-nine
households during the cropping season of 1977-78.
In linear programming, the objective function is
defined in terms of activities or processes which are
distinguishable by the use of resources in

21
differing quantities.

In this example and study, the

farmer's objective function is to maximize farm income.
The production of hybrid maize represents one such ac
tivity and the raising of local maize defines another.
Since each process or activity uses a set of re
sources in a fixed ratio, any group of processes that
applies resources in the same proportion or ratio are
considered to be equivalent processes or activities.
Curve AB represents an isoquant describing a given
quantity of maize output that can be produced from dif
ferent ratios of land and fertilizer use (See Figure 1).
The two activities or processes are represented by ML
(local maize) and MH (hybrid maize).

In process ML,

eighty-two kilograms of mixed fertilizer (2.3.2) were
applied to produce one hectare of local maize, whereas
process MH used one hundred forty-four kilograms of
fertilizer in the production of hybrid maize.
represents two different processes.

Thus, this

With the assumption

of linearity, substitution is possible only between
processes or along the isoquant AB, because a process is
defined in a fixed ratio between resources and is in
capable of substitution within the process or activity.

14

14R.C. Agrawal, and E.O. Heady, Operations Research
Methods for Agricultural Decisions (Ames, Iowa: Iowa
State University Press, 1977), pp. 33-37.
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We will graphically demonstrate a profit maximizing
situation consisting of two dryland crops, either the
production of local maize or tobacco.

Maize production

is the crop of sustenance and thus plays an important
role in the allocation of household resources.

Tobacco

production is viewed by the RDA prograrn objectives as a
viable cash crop alternative because of a high gross margin
per hectare but is labor intensive.
The average farrn according to the Central RDA survey
consisted of 1.31 hectares.

Three hundred sixteen hours

of labor are required to produce one hectare of local
maize, and for the production of tobacco 863 hours of
labor are required.15 An exarnple will be to maximize
farrn income subject to the following resource restraints.
Table 3
Linear Prograrnrning Example Resource Restraints

Restrictions

Type

Restriction
Level

Land

1.31 Hectares

Labor

393 Hours

Maize
Consurnption

1440 Kilograrns

Production Activity
Maize
Tobacco
1

1

316

863

1264

0

15R.L. Marbeiter, Farm Management Survey Report No. 3:
Mahlangatsha RDA survey Results and Analysis (1976-77)
(Mbabane: RDA Monitoring and Evaluation Unit, 1978).
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By limiting the problem to two activities, the solu
tion to what crop or crop combinations will maximize the
objective function will be shown in Figure 2.

The

possibility curve for land is represented by Line AB.

The

production possibility line portrays all possible combina
tions that can be produced with the fixed amount of each
scarce resource.

If the farmer devotes all his land to

the production of maize,

x1

= 1.31 and

x2

= O at Point A

and mutatus mutandi for Point B pertaining to tobacco.
Thus, the feasible region pertaining to the land re
straint will lie to the left of or below production pos
sibility Line AB.

As long as both activities compete for

the same resource, the production possibility line will
be negatively sloped.

However, when a resource restraint

can be satisfied by only one activity, the production
possibility line will become either horizontal or ver
tical such as Line XY (Figure 2) which represents the
maize constraint.
The labor restraint of 393 hours allows us to plant
1.24 hectares of maize if we wish to maximize maize pro
duction or only .45 hectares of tobacco.

Thus, Line DE

represents labor's production possibility line.

With the

labor restraint imposed, the feasible region has dimin
ished from OAB to OED.
The labor coefficient for tobacco, which is 863
hours, and for maize, which is 316 hours, represents the
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amount of labor required for production.

The coefficient

of maize and tobacco defines the slope of the production
possibilities line and also describes the marginal rate
of substitution.

In this case, the marginal rate of sub

stitution between maize and tobacco is 2.73, implying
that 2.73 hectares of maize would have to be given up in
order to raise one hectare of tobacco or a ratio of
2.73:1.
The household maize requirement imposed in this ex
ample is referred to as a subjective constraint required
either by the researcher or due to social conditions.
The reason for the maize constraint being imposed in
this case is that maize is the most important crop to the
Swazi household in providing for sustenance which pro
vides a minimum level of security.

Thus, the farmer

must allocate a minimum amount of resources, land, and
labor in order to satisfy this objective.

In our example

the farmer has two production possibilities; either the
production of maize or tobacco.

Since tobacco is in

capable of meeting the maize requirement, our production
possibility line for maize will be vertical (Line XY).
In order to satisfy the household constraint of 1440
kilograms of maize, the farmer must devote 1.14
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hectares to rnaize production, or 87 percent of his
land.16
When all three household constraints are imposed,
the feasible region now lies on or to the right of line
ZY, the maize constraint, and on or below line ZE of the
labor constraint.

The Points Z and E represent extreme

points of the production possibility frontier.

Since

the boundary points on all sides are feasible as well as
the interior points, the feasible region is a closed set
comprised of the shaded area YZE.

The line representing

the ratio between maize production and tobacco defines
the slope of the iso-profit line with the objective being
to attain the highest iso-profit line and still be within
the feasible region.

The optimal solution lies at Point

Z representing 1.14 hectares of maize and .04 hectares
of tobacco.

Substituting these figures, .04 and 1.14,

the objective function coefficients give a maximum value
of farm production of Ell6.37 emalageni.

16
E.E. Bringham and J.L. Pappas, Managerial Economics
(Hinsdale, IL: The Dryden Press, Inc., 1972), p. 185.
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Table 4
Examples of Optimal Solution
Crops

Hectares

Value (E)

1.14

(-25.91)

Tobacco

.04

12.77

Fallow

.13

Maize

Maximum Income E-13.13
Value of Farm Production Ell6.37
The value of farm production is calculated by mul
tiplying the amount of land allocated per crop times
the crops' respective gross margins, and in this example
it is Ell6.37 emalageni utilizing 1.18 hectares or 90
percent of the land with the limiting constraint being
labor.

If we eliminate the maize constraint from the

model, the value of farm production could be increased
from Ell6.37 emalageni to El50.28 or an increase of 30
percent representing Point D.

But, in this example we

are using only .45 hectares of land allocated to tobacco
production, and the limiting constraint would be labor
as was Point

z.

The maximum income of E-13.13 refers to the house
hold's income potential subject to the model resource
restraints; that is land, labor, and maize.

The maize

constraint is of the greater than or equal to type,
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whereas land and labor are defined as less than or equal
to constraints because the rnaize constraint is defined
as of the forrner type, which is required in order to
rneet a rninirnurn level of security.

The objective function

coefficient for rnaize is defined as costs of production.
Therefore, the household rnust spend E25.91 ernalageni for
inputs plus allocate 1.14 hectares of land and allocate
360 hours or 92 percent of the labor to rnaize production.
This leaves the household with .17 hectares of land and
33 hours of labor to devote to tobacco production.

How

ever, in order to plant .17 hectares of tobacco, 147
hours of labor are required.

Therefore, according to

rnodel restraints the farrner can only raise .04 hectares
of tobacco giving a gross incorne frorn tobacco production
of El2.77 ernalageni.

This leaves a negative rnaxirnurn in

corne frorn agricultural activities of E-13.13 ernalageni.
By relaxing the labor restraint for each additional hour
of labor, the marginal value of productivity is E.39 but
up to only an additional 114 hours of labor or Point H.
Then land will becorne the lirniting resource.
The rnodels in Chapter V will have a labor force re
straint consisting of five or six persons, depending
upon the farrn category.

Since agricultural activities

are undertaken over a nine rnonth period, it is reasonable
to assurne that a labor force of five or six persons could
allocate rnore than the 393 hours to agricultural
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activities which represents the actual hours recorded
per homestead according to the Central RDA Survey of
1977-78.
Role of Risk and Uncertainty in the
Decision-Making Process
With the importance of agriculture in providing for
the largest number of employment opportunities in
Swaziland, there is a need to distinguish between risk
and uncertainty in the farmer's decision-making process.
In the preceeding example, the farmer allocated 87 per
cent of his land to maize with a yield of 1264 kilograms
per hectare under normal conditions in order to satisfy
subsistence needs.

But, the Middleveld has a 20-40

percent chance of drought in any given year.

Thus, if

the farmer has an intuitive feeling of a drought, he
would have to devote a larger proportion of land to maize
production.
A sound decision is based on a rational interpreta
tion of the available information.

The subsistence

farmer engages in a mental cost/benefit analysis that
will effect their willingness to take risks much like a
modified target worker who adjusts his production targets
when the returns look sufficiently appealing.

If the

producer is adverse to risk, risk will act as a friction
to the production process and induces a lower level of
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resource use than would normally prevail.

The subsistence

farmer's decisions are centered around the allocation of
labor and land in order to achieve a minimum level of
security.

The rational decision-maker would have an in

tuitive feeling for the cost in time and_money associated
with meeting subsistence needs, subject to any condition
.
17
that is
. l"k
i e1 y to arise.
A risky decision is when the desired outcome of the
production process is a random variable such as yield
per hectare, but the outcome has a known probability.
Savage's theory of subjective probability is one of risk,
whereas uncertainty arises when the probability associ
18
ated with the desired results is also unknown.
To demonstrate the importance between risk and un
certainty in a subsistence farmer's environment, let's
take the Central RDA'survey data pertaining to yields per
hectare and gross margins for local and hybrid maize.
Using Savage's theory of subjective probability,
suppose a farmer has a choice between two types of maize
in which to satisfy the needs of subsistence and three
17 C.J. Doyle, p. 62.
18

sisay Asefa, "An Economic Analysis of Household Farm
Production in the Arssi Region of Ethiopia: Cases from
Chilalo Province" (Ph.D. dissertation, Iowa State Univer
sity, 1980), p. 29.
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different strategies in attaining this objective; that
is, plant all hybrid rnaize or all local which are deerned
pure strategies or a cornbination of or a rnixed strategy.
According to Savage's theory, the decision-rnaker, based
on past and present experience, allocates or assigns
probabilities to their likely outcornes.19 With the Middle
veld having between a 20-40 percent chance of drought, the
researcher will assign probabilities of .4 depicting
drought, and .6 depicting average weather conditions.
Table 5 represents a farrner's optional strategies per
taining to yields per hectare.
In order to claculate expected return, E (A.)
1 =
iE.P.A .. where P. is the probability the farrner attaches
J
=J J 1)
to the jth state of nature which in this exarnple is
M

either . 4 or .6 and A .. is an elernent in the payoff
1)

rnatrix.

According to the expected outcornes, the farrner

should plant the crop which gives the highest return, or
in this exarnple the farrner should plant E(Ai) hybrid
rnaize which gives an average yield of 1501 kilograrns per
hectare.

However, when the sarne approach was applied to

their respective gross rnargins, local rnaize was chosen
instead of hybrid (see Table 6); that is E (A2 ) giving a
gross rnargin of E80.00 ernalageni.
19sisay Asefa, pp. 36-37.
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Table 5
Payoff Matrix Describing Maize Yields Per Hectare
States of Nature
Farmers' Strategies
Al Hybrid/Kilograrns
A2 Local/Kilograms

Drought
.4

Average
•6

1347

1604

985

1264

998

1279

A 3 Combination/Kilograrns*
Expected Yield From:
E (Al) = (. 4)

(1347) + • 6 (1604) = 1501 per Hectare

= 1152 per Hectare

E

(A )
2

= (. 4)

9 85) + . 6

E

(A3)

= (. 4)

998) + . 6 (1279) = 1166 per Hectare

(1264)

*Category defined as combination repre
sents actual cropping pattern in the
Central RDA, 54 percent allocated to
local maize followed by 38 percent de
voted to hybrid maize, Central RDA
Survey 1977-78.
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Table 6
Payoff Matrix Describing Maize Gross Margins
Per Hectare
States of Nature
Farmers' Strategies
A l Hybrid/emalageni
A2 Local/emalageni

A3 Combination/emalageni

Drought
•4

Average
•6

E54.60

E69.65

E65.92

E91.03

E49.38

E74.71

Expected Gross Margins:
E (Al) = (.4)

(54.60) + (.6)

(69.65) = E63.63

E (A ) = (.4)
2

(65.92) + (.6)

(91.03) = E80.99

E (A ) = (.4)
3

(49.38) + (.6)

(74.71) = E64.58

When a decision-maker is uncertain about the outcome
of his decision, his choices become even more risky, and
if the decision-maker is averse to risk, his decision will
surely lead to underutilization of resources but to a
more secure outcome.

The subsistence farmer's decision

in maximizing farm potential, who is generally rnore con
scious of yield than piece in order to achieve a minimum
level of security, will lead to complex interactions
between factors of production.

With the limits of
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knowledge, coupled with uncertainty pertaining to the
small scattered plats of land, fertility of soil, vari
ability of weather conditions, and dependability of
inputs are all factors of production, which the subsis
tence farmer needs to evaluate and assess in the same
manner as that of a planner.

A rational farmer will

seek to maximize the value of their resources -- land
and labor -- depending upon their socio-economic con
straints.
The Minimax Regret Criterion
In the previous two examples, hybrid maize was
selected when investigating yield potential, and local
maize was chosen when comparing gross margins.

The re

search will now investigate the minimax regret cri
terion proposed by Savage.

This examines the opportu

nity cost of an incorrect decision; the farmer's
relative loss rather than its absolute outcome.

The

minimax regret criterion instructs one to minimize the
difference between the outcome alternatives and the best
possible outcome for each state of nature.

The underly

ing assumption of the regret criterion involves the
returns we actually receive, regardless of the decision
making criteria under conditions of uncertainty.

This

will typically be less than the maximum return obtainable
if we had perfect knowledge because the minimax regret
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criterion focuses on the cost of mistakes.

Savage's

regret criterion requires the payoff matrix to be ex
pressed in utility terms instead of in absolutes.
Since yield is more important to subsistence farmers than
crop gross margins, the regret matrix will be expressed
in yields and represents utilities.
Table 7
Regret Matrix Defined as Utilities

Alternatives

States of Nature
Average
Drought

Hybrid Maize

1604

1347

Local Maize

1264

985

Let's assume the farmer has two varieties of maize
in order to satisfy his needs, either hybrid or local.
The farmer plants hybrid maize and predicts, or has an
intuitive feeling, that the best weather possible is to
occur.

With this strategy of planting hybrid, the farmer

would earn the maximum payoff possible; that is, a
utility of 1604 and so he has nothing to regret.

Thus,

the regret figure for hybrid maize, under average condi
tions, will be new.

However, if the farmer had planted

local maize, his utility would have been only 1264 or a
difference of 340 utilities which represents his regret
for planting local maize under average conditions.
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The same reasoning applies to drought conditions, but
with a regret of 362 by planting local maize instead of
hybrid during drought conditions.

In order to avoid ex

cessive loss, the farmer applies the minimax rule; that
is, choose the row with the smallest o� the maximum re
gret elements or in this example local maize.
Table 8
Regret Matrix Solution
States of Nature
Average
Drought

Alternatives
Hybrid Maize
Local Maize

0

0

340

362

There are several shortcomings pertaining to the
minimax regret criterion.

The regret criterion con

siders only the largest regret figure or utility pertain
ing to any row and thus ignores other pertinent data.
For example, the cost of planting hybrid maize is three
times greater than local.

Therefore, a subsistence

farmer might not have adequate capital to plant solely
hybrid maize.

Thus, the regret criterion ignores inter

mediate numbers or solutions and does the regret utili
ties between two options portraying the actual regret
achieved by the farmer.
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Even though the regret criterion is considered a
crude measure, it is still considered a reasonable mea
sure depicting a farmer's loss when making an incorrect
. .
20
decision.
20w.J. Baumol, Economic Theory and Operations Analysis,
4th ed. (Englewood Cliffs, New Jersey: Prentice-Hall,
Inc., 1977), pp. 463-464.

CHAPTER III
AGRICULTURE'S ROLE IN DEVELOPMENT
Swaziland is fortunate in possessing a substantial
resource base comprised of minerals such as iron ore,
coal, kaolin, and chrysolite asbestos, besides a number
of rivers which flow perenially across the country that
are capable of irrigating sugar cane and pineapple, as
well as generating electrical power for the sugar and
paper mills.
In many respects, the economy of Swaziland is
healthy.

The country has a positive trade balance, but

the majority of expert value is derived from foreign

investments that largely took place during the mid-1960's.21
This was a period commonly referred to as economic

Colonialism amongst third world countries, a period where
the pattern of development whether agriculturally or
minerally oriented, was aimed at the exportation of these
products with the aid of foreign capital to exploit the
natural resource base. 22
21swaziland Government, Second National Development
Plan, 1973-77 (Mbabane: Ministry of Agriculture, 1973),
pp. 73-77.
22McPherson, Economic Development of Tropical Agri
culture (Gainesville, Florida: University of Florida
Press, 1968), p. 47.
39
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The consequences of foreign capital in Swaziland
created an economy which is predominantly agriculturally
based, expert oriented, and sharply dualistic.

The dual

istic structure of Swaziland's economy was noted as early
as 19 32 by Pim when he emphasized that _the interest of
Europeans and Swazis "were inextricably combined", and he
noted that "there can be no advance for the country as a
whole • . . unless the resources of the indigeneous popu
lation are increased so as to raise naturally their
present standard of livelihood.11 23
Country View
Swaziland possesses the characteristic where invest
ment rates and net capital imports are substantial for a
continuous growth process, but because of the dualistic
structure of the economy, the conditions for a self
sustaining growth process has not materialized.

Since

the dominant sector is controlled by foreign interests
and is expert oriented, this has prevented the country's
growth from stimulating an increase in effective demand
pertaining to the traditional labor-intensive sector of
the nation.

23

T.J.D. Fair, G. Murdoch, and H.M. Jones, p. 4.

41
With the majority of the Swazi population living in
the rural areas and relying on subsistence agriculture,
a change in priorities from subsistence farming to a
market oriented economy would in time increase the growth
in internal demand and exchange for domestically produced
goods and services.

Therefore, because the modern sector

is expert oriented, foreign owned and in control of
approximately 45 percent of the Swazi nation's land, the
ripple effect or trickle-down theory applied to the
economy of Swaziland has been negligible.
The modern sector differs considerably from the
traditional sector of poor subsistence farmers whose ag
gricultural practices have remained traditional and has
furthermore inhibited any contribution by the Swazi sec
tor to the growth of the nation.

This sector's involve

ment in the country's economic growth process will be
crucial in the coming years not only as a source of in
dustrial manpower but also in decreasing the disparity in
income between the two sectors.
Presently approximately 80 percent of the total gross
domestic product (G.D.P.) emanates from the modern sector
either from the sale of agricultural products such as
sugar cane, cotton and livestock production or from the
sale of timber, iron ore, and asbestos.

The traditional

sector's contribution to G.D.P. is estimated to be ap
proximately 14 percent, consisting principally of maize
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production because the rnajority of the population is de
pendent upon subsistence farrning techniques.
Table 9
Gross Dornestic Product by Kind of
Economic Activity (1973-74)
Agriculture

Contribution

Swazi Nation Land

13.5%

Title Deed Farmers

45.6%

Livestock

40.8%

Source:

Swaziland Governrnent, Annual
Statistical Bulletin 1977
(Mbabane: Central Statistical
Office, 1977), p. 99.

Besides the irnpedirnents to developrnent derived frorn
the dualistic structure of the econorny, there are cer
tain fundamental disadvantages to being not only a srnall
country but landlocked as well.

This creates additional

difficulties in the creation of viable dornestic rnarkets
and in the rate of industrialization.
Since agriculture is practically the single source
of incorne for subsistence farrners and certainly the most
crucial source of income for the rural sector as a whole
(with labor being a dominant factor of production in a
subsistence econorny), the effective use of this factor
of production is a crucial cornponent in any prograrn which
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is designed to increase output and income amongst subsis
tence farmers.
The Rural Development Approach
Swaziland's objective in terms of rural development
implies first an increase in rural productivity of labor.
It is important for the Rural Development Program to be
aware that farmers who are engaged in subsistence farming
typically attach large discount premiums to any new ino
vation to allow for uncertainty.

Secondly, an unsatis

fied need is a motivator and the outcome can be positive
24
or negative depending upon how that need is satisfied.
Since subsistence income evolves around expectations
by changing their perceived expectations, this would ef
fect future consumption.

The present system of agricul

ture in the traditional sector is incapable now or in the
near future of supporting a change in personal aspirations
if the traditional farming techniques are not supplemented
with more efficient methods of production.

Without a

structural transformation in agricultural practices, the
traditional sector's income potential will remain low,
24
Allen D. Jedlicka, Risk Taking and Appropriate
Technology (New York: Praeger Publishers, 1977), p. 41
and James E. Kocher, Rural Developrnent, Income Distribu
tion and Fertility Decline (Rome: Population Council,
1975), p. 42.
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thus a low quality of life and the dualistic structure
of the econorny will widen further.
By comparison, with their estimated yield potential,
much of the agricultural land is underutilized, sternming
frorn inefficient farrning techniques that result in low
plant populations, poorly prepared soil, and underappli
cation of inputs.25 The rate at which this agricultural
potential is realized will depend upon how quickly the
productivity of the land-to-labor ratio in the traditional
sector can be increased.
The irnportance of the Rural Developrnent Area Program
in utilizing land as a vehicle both in the creation of
econornic opportunities and in upgrading human skills
would create additional ernployment opportunities needed
to absorb the growing work force (approxirnately 50 per
cent of the nation's population is under the age of fif
teen).

This would increase the participation of the

Swazi people in the developrnent process and improve the
quality of rural living as well as the level of living in
regard to satisfying personal aspirations.

The Rural

Development Area project is designed to involve 55 percent
of the rural population or approxirnately 265,000 people

25
swaziland Governrnent, Project Submission Central
RDA, Manzini District, p. 3.
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with an average rate of improvement on Swazi nation land
not likely to exceed two-three percent per annum. 26
With the implementation and success of the RDA
project objectives, Swaziland will not only be able to
achieve a greater measure of independent control over the
economic affairs of the nation but would lessen the dis
parities in the distribution of income between rural and
urban areas and also mitigate regional imbalances.

With

out the government's deliberate efforts at difusing the
gap between the modern and traditional sectors of the
economy, which is excerbating the flow of migration to
urban areas, development will become even more skewed
which often brings about unfortunate social and political
consequences.

It is apparent that the rate of development

and the degree of acceptability of the various RDA's will
have a profound effect on the future direction and perfor
mance of the Swazi nation's economy.
26M.H. Doran, "Swaziland Labor Migration - Some Impli
cations for a National Development Strategy," p. 13.

CHAPTER IV
CENTRAL RURAL DEVELOPMENT AREA
The Central Rural Developrnent Area project (RDA)
is located in the Middleveld which has the greatest po
tential for the expansion of dryland farrning.

The

Middleveld is cornprised of gently rolling hills ranging
frorn 360 to 1100 rneters in altitude with a rnean annual
ternperature of 67 degrees Fahrenheit.

The Central RDA is

also situated near the industrial hub of Swaziland.

It

lies in the Manzini District and is adjacent to the
Matsapha industrial cornplex with the headwaters of the
Urnitulane River and a srnall portion of the Little Usutu,
which are being used for the production of electrical
power as well as irrigation.
Table 10
Main Clirnatic Characteristics by Veld

Veld

Elevation
(Meters)

Mean
Mean
Annual
Annual
Ternperature Rainfall
(OF)
(mm)

Drought
Hazard
(% )

20

1000-4000

60

1000-2300

Middleveld

350-1100

67

750-1150

20-45

Lowveld

150- 500

72

500- 900

40-80

Lubornbo

750

68

600-1000

40-80

Highveld

46

47
The data for the Central RDA was obtained from
the 1977-78 survey consisting of a random sample com
prised of 79 farmers.

They were questioned on a weekly

basis from October to June, a period in which 94 percent
of all agricultural activities were performed.

The

households were questioned on a variety of tasks and
types of expenditures that had taken place within their
homestead.

They were interviewed in regard to what crop

ping activities took place (plowing, planting, weeding)
and what member or members performed the above operations,
length of time, and method of operation.

Besides farming

activities, they were also interviewed concerning what
kind or type of expenditures were made either for vari
able farm inputs (such as fertilizer, tractor power, and
seed purchases) or type of household expenditures (such
as food, clothing, school fees, and medical costs).

They

were also interviewed concerning sources of income either
from agricultural activities (such as selling crops,
livestock production, and handicrafts) or from urban em
ployment of which 75 percent of the households responded
to having a member employed off the farm.

This repre

sents approximately 25 percent of the area's potential
work force. 27
27Farm Management Report No. 4 Central RDA, p. ii.
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Table 11
Percent of Average Household Non-Farm
Expenditure by Itern
Itern

Percent

Food

44.0

Clothing

88.0

School Fees

13.9

Medical Expenditures

5.2

Household Goods

8.6

Transportation

8.2

The RDA project objective is that of irnproving the
livelihood of the rural population not only financially
through higher farm incorne, but also socially by irnprov
ing water facilities, providing nutritional information,
and other educational aspects.

Assurning the objective

is to econornize on scarce resources (such as financial
aid) and to irnprove the livelihood of as rnany people and
areas as possible.

The question being raised is, "Is

the Central RDA in fact a rural area?"

Due to the close

proxirnity of the Central RDA to the industrial hub of
Swaziland where wage earning opportunities are increasing
at the rate of seven percent per annurn, th� area's
rnigration rate is around eight percent per annurn

since 1974.

28
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The majority of CRDA households supplement

farm income with urban employment.

Are the above in

dices characteristic of a rural environment striving to
increase household income agriculturally, or are they
peri-urban characteristics where the dwellers regard agri
cultural potential as a secondary occupation as well as a
source of income?
A management oriented approach provides a mechanism
to obtain rural development information which is not only
necessary for monitoring these programs, but also to
evaluate programs in order to assure the widest distribu
tion of benefits for the country as a whole.

In view of

the peri-urban characteristics in the Central RDA, income
earning opportunities are seemingly substantial and
roadblocks limited other than one's own ability.

It is

necessary to investigate the aims and likely impact of
the RDA objectives; that is, increased commercialization
and marketing of agricultural commodities within a peri
urban environment from the viewpoint of active participa
tion and to develop appropriate strategies that will
benefit the nation by decreasing the inequalities in
income between the urban and rural sectors as well as
28

M.H. Doran, "Swaziland Labor Migration - Some Impli
cations for a National Development Strategy," p. 2.
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detering the rate of urban rnigration which plays an irn
portant role in the direction of developrnent.
Model Description
With two distinct farrn categories defined as the
cattle owners and non-cattle owners, who also have sig
nificantly different household restraints, the cattle
owners have larger households as well as over twice the
amount of land available for crop production.

Due to re

source constraints being different arnong area farrners,
the perceived differences in opportunity cost will de
terrnine adoption rates between area households in the
face of differing degrees of uncertainty.

With a limited

arnount of land, perhaps the non-cattle owners prefer to
rnaximize the probability of survival instead of profit.
The cattle owners who have larger land holdings and
labor force potential are underutilizing their resources
perhaps due to the system of inheritance (land) and the
allocation of various labor categories (junior rnembers).
Therefore, the linear programrning models will consist of
the two farrn categories subject to their respective re
straints.

These rnodels will be designed to investigate

the econornic irnpact of increasing agricultural incorne in
an area which offers higher renurneration in the urban
sector.
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Table 12
Farm Category Resource Restraints
Cattle
Owners

Non-Cattle
Owners

Land/Hectare

1.94

0.83

Land/Persons

6

5

Maize/Kilograrns

1226

931

Resource

Type

The RDA objective of increasing rural household
incorne is not confined solely to dryland crop production
but also includes irnprovernents in livestock and in the
production of vegetables (irrigation schernes).

But, be

cause of inadequate progress in regard to the other RDA
objectives, that of increasing farrn incorne by irnproving
livestock production through a change in herd cornposi
tion, irnproved grazing conditions, and lirniting stock
nurnbers, the irrigation schernes are being underutilized.
This is due to the scheines being used for rnainly the pro
duction of winter vegetables and are left idle.

There

fore, these two cornponents of the RDA prograrn will be
deleted frorn this study.

The production of either local

or hybrid rnaize, beans, and tobacco will be the dryland
crops in this study in addition to the opportunity of
urban ernployrnent as the rnajor contributors to farrn incorne
in this study.

52

A relevant aspect of linear programming when eval
uating problems in underdeveloped areas is that it is
able to accommodate restrictions on the profit maximiz
ing motive.

Even though you must optimize (maximize or

minimize) some function, the researcher has flexibility
in placing restraints on the maximizing process.

How

ever, caution is necessary in the formulation of the
matrix which requires analytically significant questions
to be asked.

Thus, the researcher is required to under

take explicit specifications of the production processes
or activities and also constraints in the formulation of
their respective coefficients.

By doing this, one is

describing the nature of the interrelationships within
the system.
The problem matrix on the one hand is delineated by
the production possibilities open to the subsistence
farmer in addition to social, economic, and institutional
restraints.

The programming approach that provides a

normative type solution rather than a positive one will
be applied to supply additional information for future
planning in economic development pertaining to the RDA
program. 29

.
29 Sisay
Asefa, p . 9.
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The farmer's objective will be to maximize returns
to household resources such as:
n
Maximize
c.x.
A =
j = 1 J J
n = A .. X. � b.
Subject to
1) J 7 1
j

x.�o

Where

i
j

=
=

J

1, 2,

n

1, 2,

n

There are three components to a linear programming
problem:

1) the objective function, 2) a variety of

methods for reaching the desired objectives subject to
restrictions such as the availability of limited re
sources; land and labor, and 3) a non-negativity restric30
tion imposed on resource use.
Besides the linear programming technique, the re
searcher will also apply parametric programming (or
sensitivity analysis) to determine the effects on the
optimal solution to changes in vector B or the vector of
resource constraints.

In this study the number of labor

hours will be altered to determine the viability of ag
ricultural production competing with the alternative
urban employment.

Sensitivity analysis can also be

applied to changes in the input/output coefficients
30w.J. Baumol, p. 78 and Alpha C. Chiang, p. 637.
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pertaining to Matrix A such as altering maize yields to
investigate the change in cropping patterns under various
degrees of uncertainty.

Parametric programming can also

be applied to vector C or to price changes in the objec
31
tive function.
The linear programming models for cattle owners and
non-cattle owners will be comprised of the following ac
tivities or processes in their respective objective
functions:
Xll
x12
x13
x14
XlS

= Raising hybrid maize/ha.
= Raising local maize/ha.
= Raising beans/ha.
= Raising tobacco/ha.
= Selling of maize/kilogram

x16
xl7

= Purchasing of maize/kilogram
= Urban employment/per month
Objective Coefficients

The objective function coefficients are of two
types; those that are defined as gross margins or those
as costs of production because the models have a house
hold constraint requiring a minimum amount of maize to
be grown.

This requires the objective function

31 R.C. Agrawal and E.O. Ready, p. 79.

55
coefficients for local and hybrid maize to be calcu
lated as costs of production.

The costs of production

include seeds, fertilizer, and tractor use, whereas the
gross margins are calculated as the value of production
less costs of production which is the way tobacco and
beans are calculated.

In this study, the tobacco gross

margin is approximately six times greater than beans
and 3.5 times greater for local maize and 4.7 times greater
than hybrid maize.

The reason for tobacco's high gross

margin is due to low costs of production, followed by a
gross return of E.85 lilangeni per kilogram.

In this

study, the E.85 lilangeni represents what the farmers
actually received for their tobacco per kilogram in the
Mahlangatsha RDA Survey of 1976-77.32
The price for tobacco in 1976 ranged from El.20
emalageni for first grade to the nation's average of
E.43 lilangeni.

Thus, the volume and quality of tobacco

is extremely sensitive to price.

The per hectare gross

margin is considerably higher than any other crop, but
when the gross returns per hour are calculated, tobacco's
return is only E.39 lilangeni versus local maize E.29
lilangeni. The reason for a low hourly return for tobacco
is that it requires two and one-half times more labor
than local maize thus tobacco is labor intensive.
32 R.L. Mar bei'ter, p. 38 .
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Table 13
Comparative Crop Gross Margins
Per Hectare and Per Hour

Crop

Gross Margin
Per Ha.

Gross Margin
Per Hour

Maize (Local)

91.03

.29

Maize (Hybrid)

69.65

.19

Beans

55.97

.21

333.96

.39

Tobacco

The coefficients for urban employment will be
El36.00 emalageni for non-cattle owners and El60.00
emalageni for cattle owners.

These coefficients repre

sent actual monthly income received per category during
the 1977-78 Central RDA Survey.

For the coefficients per

taining to either type of maize or bean production, see
Table 13.
Two of the resource restraints are defined as maxi
mum restraints (land and labor), and the third restraint
is defined as a minimum restraint (a certain amount of
maize must be grown in order to satisfy household needs).
Resource Restraints - Land
One reason for the discrepancy in land holdings be
tween cattle owners and non-cattle owners emanates from
the traditional system of land tenure.

This system
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places sole ownership of Swazi Nation Land with the King.
Therefore, private ownership of land is not recognized or
possible on Swazi Nation Land.
The land is divided into chiefdoms, where each
chief allocates arable plots and a homestead site to each
family in his domain with the remaining land being used
for cornmunal grazing.

The non-cattle owners represent

recent entrants who have_ been "khonted", which means
given permission to reside in the area where the local
chief allocates a portion of land for the home as well as
. 1 tura 1 purposes. 33
for agricu
The increasing number of migrants to the area is to
some extent also influenced by the system of rural in
heritance.

The rules of inheritance, in terms of Swazi

Law and Custom, are that the eldest son of the senior
wife being the main heir indalifa (eater of the inheri
tance).

In addition, the head of the household has the

authority to allocate as he deems proper all homestead
resources, such as land and labor, thus determining the
use of labor of junior members or children of secondary
wives as well as deciding which crops to produce.

33

Farm Management Report No. 4 Central RDA, p. v.
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Resource Restraints - Labor
A survey was conducted in the Shiselweni district
questioning area fanners for reasons of urban migration.
Seventy-seven percent of the respondents felt that it
was the best place to procure employment, and another ten
percent felt that the rural areas lacked viable employmen t oppor tuni. t.ies. 34
With the present structure of authority in the rural
homesteads giving junior members very few opportunities
to either generate additional fann income (due to
social status within the household) or a chance for per
sonal self-fulfillment in order to provide for his own
wife and children's needs, this pattern of tenure ensures
junior members' limited access to a homestead's re
sources and appears to be abrogating rural ties which in
turn exacerbates the rate of growth and the acceptability
to change.

This is also having a profound influence on

the direction and distribution of the population.
The non-cattle owners have a potential work force of
five persons, and the cattle owners have six persons
according to the Central RDA Survey of 1977-78.

The

average household allocated only 393 hours of labor for
34Fion DeVletter, "The Rural Homestead as an Economic
Unit: A Case Study of the NRDA," United Nations Women in
Development Project (Geneva: International Labor Organiza
tion, 1978), p. 21.
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agricultural purposes.

Therefore, it would seem plausible

to assume that each household category has a surplus
labor pool if only 393 hours of labor are allocateä to
agricultural production.

A rational decision pertaining

to labor allocation would be to seek urban employment up
to the point where marginal returns from urban wages
equals marginal costs.
Table 14
Per Hectare Labor Hours for
Individual Crop Enterprises

Crop

Labor Hours
Per Hectare.

Maize (Local)

316

Maize (Hybrid)

360

Beans

266

Tobacco

863

If the household continues with maize production
which requires either 316 hours or 360 hours per
hectare depending upon the variety grown, the opportunity
cost of labor is zero since the allocation of labor is
a dominant factor of production to a subsistence farmer.
The use of labor will be crucial in any program designed
to increase output and income among small farmers.
It is believed that the non-cattle owners impediment
to increased agricultural production is the availability
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of land and not labor.

The non-cattle owners represent

junior household rnembers frorn rural areas who have
rnigrated to the urban areas in order to provide for his
own farnily's financial needs through the procurernent of
urban employment.
The cattle owners have significantly larger land
holdings than the non-cattle owners as well as a larger
labor force.

According to the Central RDA Survey, their

cropping activities pertaining to crops, land and labor
allocation was not significantly different frorn that
of the non-cattle owners.

The contention is, due to the

systern of land tenure and labor allocation, the cattle
owners (head of household) considers agricultural income
as a secondary source of revenue.

Thus, the reason for

idle land and labor not being allocated to tobacco pro
duction.
Resource Restraints - Maize
The maize restraint was irnposed on the models and
represents the behavior of the Central RDA farrners
allocating 91 percent of land as well as the behavior of
subsistence farrners under conditions of uncertainty.

A

subsistence crop virtually ignores the market risk, be
cause anything you cannot sell for a profit can always
be eaten by the household.

Therefore, the complex

interactions between labor allocation and risk
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minimization will have an influence on the cropping pat
35
terns adopted.
The need to raise the minimum supply of food will
restrict the supply of scarce resources (land and
labor) from the production of higher value cash crops.
The models in Chapter V will vary expected maize yields
to demonstrate the farmer's decision-making process under
differing degrees of uncertainty, because the Central
RDA (Middleveld) has a high probability of drought (2040 percent) chance in any given year.
Resource Restraints - Capital
Assuming the capital restraint to be defined is the
cost of production or the cost of fertilizer, tractor,
insecticides, and a variety of seed.

The capital re

quirements calculated on a per hectare basis varied from
E22.73 emalageni for local maize to E74.73 emalageni for
hybrid.

The remaining crop's capital requirements were

under E50.00 emalageni per hectare.

The average house

hold in the Central RDA Survey had a capital expenditure
of E35.53 emalageni on 1.14 hectares of land.

Therefore,

the capital restraint will be omitted from the models for
35

uma J. Lele, The Design of Rural Development:
Lessons from Africa (Baltimore: The John Ho�kins Univer
sity Press, 1975), p. 20.
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the following reasons.

Approximately 75 percent of the

area households had a member employed in the urban sector
receiving a monthly wage ranging from El36.00 emalageni
to El60.00 emalageni.

The households also generated

additional revenue from the sale of handicrafts, farm
brewing (beer), and marketing of vegetables.

Handicrafts

contributed E77.70 emalageni or 64 percent of the
El21.50 emalageni.
Also, the cattle owners could obtain credit for
agricultural purposes by using their cattle for collat
eral.

Thus, it is reasonable to assume that the capital

requirements which are necessary for crop production are
readily accessible in the Central RDA.
Table 15
Household Sources of Non-Farm Income
Handi
Crafts

Marketing

Beer
Making

77.70

35.80

8.20

Total Non
Farm Income
121.50

Urban
Employment
1800.50
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Table 16
Crop Gross Margins Per Hectare

Output
KG/HA

Value of
Output
E/HA

Variable
Cost
E/HA

Gross
Margin
E/HA

1264

113.76

22.73

91. 03

11%

11%

15%

13%

1604

144.38

74.73

69.65

% C.V.

8%

8%

14%

19%

Beans

312

10 3.04

47.07

55.97

%

25%

25%

32%

39%

Tobacco

430

365.50

31. 55

333.96

% S.E.

20%

20%

25%

21%

Crop
Maize
(Local)
%

c.v.

Maize
(Hybrid)

c.v.

*Averages calculated over selected fields
greater than .10 hectares to reduce the
multiple effect and tobacco data from
Mahlangatsha was costed at E.85/kilogram.

CHAPTER V

MODEL ANALYSIS
The models are not only separated to distinguish
between the optimizing behavior of cattle owners and
non-cattle owners but are also divided into two major
categories.

In Group A the objective function is to max

imize farm income consisting solely of agricultural
activities.

In Group B the household's objective is

still to maximize farm income but with the inclusion of
employment opportunities within the urban sector.
Besides being identified as cattle owners and non
cattle owners, each category is further separated in
order to represent various degrees of uncertainty.

The

models were run depicting either average weather condi
tions or drought conditions.

The maize yields under

average conditions represent actual yields recorded, and
those representing drought conditions the average yields
were reduced to portray a higher degree of uncertainty.
Throughout the analysis, the models will be dis
cussed as either model income or value of production.
The model income represents the actual cropping pattern
adopted subject to the model's resource restraints; that
is land, labor, and maize.

In these models, the objec

tive function coefficients for maize production are
64

65

defined as costs of production.

However, when discussing

the rnodel's value of production, the rnaize coefficients
represent gross rnargins thus defined as the value of pro
duction.

This will enable the researcher to discuss

and cornpare the optirnurn plans of the various rnodels in
vestigated with the actual data recorded for each farrn
category according to the Central RDA Survey of 1977-78.
Model A
The RDA objective is centered around the irnprove
rnent of agricultural practices by the prornotion of cash
crop farrning.

Group A's objective function will be corn

prised of the following agricultural activities -- the
production of hybrid rnaize, local rnaize, beans, and
tobacco subject to the following resource restraints.
(See Table 17.)
The resource restraints in Case I represent actual
data recorded frorn the Central RDA 1977-78 Survey.

The

labor hours of 393 represent the actual hours worked by
the average household on 1.14 hectares of land during the
nine-rnonth cropping season frorn October to June.

The

rnaize constraint represents the arnount required per farrn
category to satisfy household sustenance which depicts a
rninirnurn level of security.
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Table 17
Model A - Resource Restraints
Cattle
Owners

Non-Cattle
Owners

1. 94

.83

> >

393

393

1226

931

Resource

Type

Case I
Actual Labor Hours
Land/ha.
Labor/hr.
Maize Constraint/kg.

<.

(

< <

Case II
Increased Labor Hours
Land/ha.

�

<..

1.94

.83

Labor/hr.

<. <..

2000

2000

1226

931

Maize Constraint/kg.

/

;::,,

According to Lele, the typical African farmer devotes
36
no more than 1000 hours per cropping season,
and since
cattle owners have a potential labor force of six per
sons, and non-cattle owners five persons, it is reasonable
to assume that the households could allocate 2000 hours
of farm labor in a cropping season as is represented in
the Case II model.
36Uma J. Lele, p. 23.
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The researcher will discuss three situations consist
ing of non-cattle owners under average conditions, non
cattle owners under drought conditions, and cattle
owner's optimum plan under average conditions with 2000
hours of labor available.

For further information pertain

ing to either an increase in labor hours for non-cattle
owners which alters cropping patterns marginally or
those for cattle owners' reactions under actual labor
hours recorded, see Appendices B and C respectively.
Non-Cattle Owners - Average Conditions
The non-cattle owners' average value of farm pro
duction which implies value of production less cost of
production was estimated at Ell2.42 emalageni of which
50 percent or approximately E55.70 emalageni represents
revenue from poultry production.
contribution of E56.72 emalageni.

This leaves a crop
The majority of non-

cattle owners had a farm income of less than El00.00
emalageni.

Seventy-eight percent of the households had

a farm income of less than El50.00 emalageni originating
from agricultural practices.
In the Central RDA Survey of 1977-78, the majority
of land was allocated to maize production (91 percent)
with local maize consisting of 53 percent and hybrid
maize 38 percent.
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Table 18
Non-Cattle Owners' Percent Distribution of
Net Value of Farm Production
Emalageni

-so-

% of Households

0

0- 50

20

51-100

38

101-150

20

151-200

11

201-250

4

251-300

7

In this model representing non-cattle owners under
average conditions, the optimum plan allocated 25 percent
to the production of local maize and .42 hectares, or
50 percent, to hybrid maize.

This leaves .205 hectares,

or 25 percent, of arable land for the production of
other crops or in this case to the production of tobacco.
Therefore, the non-cattle owners' model income subject to
resource restraints is E32.77 emalageni.

This plan re

quires the farmer to allocate 75 percent of his land to
maize production in order to meet household sustenance
and the remaining 25 percent to tobacco production which
contributed E66.79 emalageni to farm income.
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When comparing the value of farrn production with
actual survey data, maize production in this model con
tributed E48.37 emalageni emanating from .42 hectares
of hybrid maize and .21 hectares of local rnaize, plus
the production of tobacco giving a total value of crop
production of EllS.16 emalageni.

When adding the value

of poultry production, the household's total farm income
arnounts to El70.86 emalageni.

Thus, by planting tobacco

the farrner was able to increase the value of farrn pro
duction by 64 percent or from El04.07 emalageni to
El70.86 emalageni.

However, the majority of households

according to the survey data had a farrn income of less
than ElS0.00 emalageni and only 11 percent of area
households had a farm income between ElS0.00 and
E2000.00 emalageni.

Thus, tobacco production is a liable

cash crop.
Because the farrner exhausted his resources of land
and labor according to model restraints an additional
hour of labor has a marginal value of productivity of
E.23 emalageni, and an additional hectare of land has a
marginal value of productivity of El35.54 emalageni.
According to this model, the farrner had enough labor
and land to not only satisfy household sustenance, but
also devote 25 percent of his land or .21 hectares to
the cash crop tobacco.

The question arises, "Why is

tobacco production decreasing in the Central RDA?"
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Perhaps the returns per hour are insufficient to induce
the farrners to do anything more than is necessary to
meet household requirements.

Tobacco's hourly return is

.39 emalageni versus local maize's return of .29
emalageni.

Since subsistence farrners are generally ad

verse to risk, perhaps the expected yields are lower.
This would require a larger proportion of land to be
allocated to maize production in order to satisfy house
hold requirements.
Table 19
Non-Cattle Owners' Resource Use Average Conditions

Resource

Amount

%
Used

Unused

(VMP (E)

Land/ha.

• 83

100%

135.54

Labor/hr.

393

100%

.23

The next model will investigate the non-cattle
owners' reactions to a greater degree of uncertainty or
risk by altering the expected yields obtained from maize
production.
Drought Conditions
Because the Middleveld has a 20 to 40 percent chance
of drought in any given year, maize yields were reduced
to portray drought conditions.

In this model if the
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farmer predicts adverse weather, the rnodel says plant
all hybrid rnaize or 83 percent of his land to rnaize
and 17 percent to tobacco production.

This leaves a

negative rnodel incorne of -ES.28 ernalageni.
Table 20
Non-Cattle Owners' Crop Cornparisons Between
Actual Survey Data Under Average Conditions
and Drought Conditions
Actual Survey
Average
Drought I
Crops
Produced Level/Ha. %Land Level/Ha. %Land Level/Ha. %Land
Tobacco

.20

25%

.14

17%

• 69

83%

Hybrid
Maize

.43

38%

.42

50%

Local
Maize

.60

53%

.21

25%

Because the cost of planting hybrid rnaize is
ESl.56 ernalageni, and the value of tobacco production is
only E46.75 ernalageni, the costs of rneeting household
sustenance is greater than the returns obtained frorn
alternative sources of agricultural production which irn
plies negative incorne.
Also under conditions of greater uncertainty, the
farmer devotes 83 percent of his land to rnaize but solely
to hybrid rnaize, whereas under optimal conditions (the
previous rnodel) the farrner allocated 75 percent of his
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land to maize with the majority of, or 50 percent, under
hybrid production.
The farmer's value of production that is gross
margin times percent of land allocated to individual
crops amounts to E94.81 emalageni.

By including poultry

production, the farmer's value of production is ElS0.51
emalageni.

If the farmer excludes tobacco production,

the value of production amounts to only El03.76 emalageni,
a reduction of 31 percent which is representative of
actual survey data.
Several important points arise from this optimum
plan.

First, since subsistence farmers are generally ad

verse to risk and are thus highly unlikely to allocate
all maize production to one crop, the cost of producing
one hectare of hybrid is three times greater than local
maize.

Therefore, complex interaction between costs of

production and value occurs.

Assuming that the house

hold's calculations on the value of planting crops are
conducted in the same manner as that of a planner, the
hourly returns for local maize is E.29 emalageni versus
hybrid's E.19 emalageni.

Subsistence farmers are typi

cally more conscious of yield than price, thus the sus
ceptibility of hybrid varieties to drought conditions
during planting (soil moisture) and during tasseling
could be very crucial to total output.

Finally, the

above plan is contrary to actual cropping patterns where
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only 38 percent of land is devoted to hybrid maize and
51 percent to local.
In this model, the farmer also utilized all of his
land, but an additional hectare of land in this model
has a VMP of E333.96 emalageni versus average conditions
of El35.54.

This is because of the additional risk under

conditions of uncertainty.

Since the farmer has a surplus

of 24 hours of labor out of 393 hours available for agri
cultural practices, the opportunity cost of labor is
zero.

The restraining or limiting constraint in this

model is land.
Cattle Owners - Average Conditions Labor
Force Consisting of 2000 Hours
The cattle owners' average value of farm production,
that is value of production less costs of production, is
2.5 times larger than the non-cattle owners' or approxi
mately E287.25 emalageni.

However, the amount of

Ell9.65 emalageni originated from cattle production and
an additional ESS.70 from the value of poultry.

This

leaves a crop gross income of approximately Elll.90
emalageni.

Also, according to the following table, 63

percent of cattle owners had a farm income of less than
E3000.00 emalageni, and 33 percent of cattle owners had
an income of less than El00.00 emalageni from agricul
tural practices.
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Table 21
Cattle Owners' Percent Distribution
of Value of Farm Production
Emalageni

-soo-

% of Households

0

3

50

9

51-100

21

101-150

12

151-200

6

201-250
251-300

12

301-350

6

351-400

9

401-450

3

451-500

6

501-)

15

In category A, the farmer's objective is to maximize
farm income solely through agricultural activities, sub
ject to resource restraints of land, labor, and maize
constraint required to satisfy household sustenance.
The cattle owners have 1.94 hectares of land and a
potential labor force of six persons between fifteen and
sixty-four years of age even though all laborers do not
participate in each phase of production.

It would seem
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reasonable to assume that six persons could allocate
2000 hours of agricultural labor during the nine month
cropping season frorn October to June.
In this rnodel, depicted as representing average
weather conditions, the farrner devoted 61 percent or 1.18
hectares to the production of tobacco and the rernaining
.76 hectares to hybrid rnaize.

Tobacco production contri

buted E392.40 emalageni to rnodel incorne, but in order to
satisfy the rnaize constraint which required a cost outlay
of E57.09 ernalageni and .76 hectares of land, it le.aves a
rnodel incorne of E335.SO ernalageni.
In this rnodel the cattle owners specialized in hybrid
rnaize to satisfy the rnaize requirement.

Since the

Middleveld is susceptible to drought, the above cropping
pattern represents a greater degree of uncertainty or
risk due to crop specialization.

This is contrary to

actual survey data where only 38 percent of land allocated
to rnaize was devoted to hybrid rnaize.
The irnportant point in this rnodel is in the alloca
tion of labor.

The household utilized only 64 percent or

1,280 hours of the total hours available for crop produc
tion.

In this rnodel, which is approxirnately three tirnes

greater than the actual hours recorded or 393 hours, 79
percent of the total hours allocated were devoted to
tobacco production.
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Table 22
Cattle Owners' Resource Use

Resource

Amount

%
Used

Land/ha.

1.94

100

Labor/hr.

2000

64

Unused

VMP(E)

333.96
36

The value of farm production output less cost of pro
duction amounted to E445.83 emalageni of which E392.40
emalageni or 88 percent originated from tobacco production
and E52.93 emalageni from maize production.

The cattle

owners also have additional income emanating from live
stock and poultry production amounting to El75.35
emalageni.

This gives a total farm income from agricul

tural activities of E621.18 emalageni, but only 15 percent
of cattle owners had a farm income in excess of E500.00
emalageni.
It is reasonable to assume that the cattle owners
are capable of contributing 2000 hours for agricultural
purposes, and only 50 percent or 1018 hours of labor are
required to increase crop income from a survey estimate
of Ell9.00 emalageni to approximately E445.83 emalageni
or at least double the existing Ell9.00 emalageni (assum
ing the farmer is adverse to risk) through tobacco produc
tion.

Why then is tobacco production decreasing?
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Perhaps the perceived opportunity cost of raising
tobacco is less than the perceived opportunity cost of
urban employment.

The researcher will investigate the

interactions between cropping patterns, labor alloca
tion, and the opportunity cost of urban employment in
category B models.
Table 23
Crop Comparison Between Actual Survey Data
and Allocation Under Average Conditions

Crops
Produced

Actual Survey
Level/Ha.

Average Conditions

% of Land Level/Ha.

Tobacco
Hybrid Maize

.43

38

Local Maize

.60

53

%. of Land

1.18

61

.76

39

Model B
In category B, the objective function will consist of
seven activities; the farm activities or processes used in
model A; that is the production of local maize, hybrid
maize, beans and tobacco plus the following activities of
maize selling, maize buying, and urban employment subject
to the following resource restraints.
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Table 24
Model B - Resource Restraints
Cattle
Owners

Non-Cattle
Owners

1. 94

.83

L_

128

128

l..

159

159

z.

1226

931

Males

�

2000

2000

Females

.::...

2000

2000

Resource

Type

Case IB
Land/ha.

L...

Labor/hrs.
Males
Agricultural
Urban
Females
Maize
Constraint/kg.
Case IIB
Land/ha.
Labor/hrs.

Non-Cattle Owners - Drought Conditions
In category A, labor was aggregated to represent
total hours available, whereas in category B, labor hours
were divided between male and female categories consist
ing of 128 and 159 hours respectively.
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These hours represent only 73 percent of the hours
utilized in category A.

This difference reflects the

contributions made by children under the age of fifteen
and adults over the age of sixty-four years.

The conten

tion is that the non-cattle owners have a limited amount
of land and surplus labor in an area where the opportunity
cost of urban employment is greater than what is possible
from being generated by agricultural activities.
In category A under similar conditions where only
agricultural activities were possible, the farmer allo
cated 83 percent of his land to maize and 17 percent to
tobacco production giving a model income of a negative
ES.29 emalageni.

The farmer also had surplus labor of

24 hours out of 393 hours or 6 percent.

Thus, the oppor

tunity cost of labor is zero according to model A.
Furthermore, in category B the farmer's marginal value of
productivity (MVP) for labor is E.85 emalageni for males
and E.24 emalageni for each additional hour of female
labor, whereas under category A the MVP was zero.
Besides the change in the value of labor, the farmer's
cropping pattern also changed from one specializing in
hybrid maize, category A, to one planting both varieties
in category B.
The labor hours in Case IB represent actual hours re
corded from the Central RDA Survey for men and women fif
teen and sixty-four years of age.

The male labor category
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will be divided further to represent the amount being
allocated to agricultural purposes as well as for urban
employment opportunities.
The researcher will investigate four farm models in
category B.

The first model will evaluate the behavior

of non-cattle owners utilizing actual labor data recorded
subject to drought conditions.

The remaining models will

investigate cattle owners; one depicted as average weather
conditions subject to 2000 hours of labor per labor cate
gory.

Then the investigator will study two drought

models; one representing drought conditions with both
types of maize depicted as representing equal degrees of
uncertainty, and the second drought model will portray the
production of hybrid maize as having a greater degree of
yield uncertainty.

Both drought models will use actual

labor hours recorded.

For additional comparisons or

models, see Appendices B and C respectively.
In this latter category, the farmer allocated 72 per
cent of his land to hybrid and 13 percent to local maize
or a total of 85 percent with the remaining 15 percent or
.10 hectares planted to tobacco.

This gives a positive

model income of E25.41 emalageni versus a negative model
incorne when only agricultural activities are possible.
Two important points arise from this model.

First,

the difference between the value of farm production,
value of production less cost of production, is only
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E6.85 emalageni.

Secondly, the difference in model income

is a negative E5.29 emalageni for category A to a positive
E25.41 emalageni for category B, a disparity of E30.70
emalageni.

This difference is due to the availability of

urban employment.

In category B even though only 128

hours of male labor are available, the farrner allocated
35 percent to urban employment receiving E38.14
ernalageni and the remainder to agricultural activities.
In category A, an additional hectare of land has a VMP
of E333.96 ernalageni, whereas in category B land's VMP is
only E55.56 emalageni.

This is due partially to the com

peting cost of urban employment and to inadequate recog
nition of the role of various labor categories within the
labor pool such as children.

Thus, the level of adult

migration taking place is a function of the loss or value
of production of an hour of male labor agriculturally
versus the expected returns obtained from urban employment.
(See Table 25.)
Cattle Owners - Average Conditions
The cattle owners allocated .97 hectares to local
rnaize under average weather conditions and 50 percent or
.97 hectares to tobacco production.

The value of farm

production amounted to E412.24 emalageni with 78 percent
or E323.61 emalageni representing the value of tobacco
production.
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Table 25
Non-Cattle Owners' Resource Use
Under Drought Conditions

Resource

%

Amount

Used

.83

100

56.56

Agricultural

65

.85

Urban

35

Land/ha.

Unused

VMP(E)

Labor/hr.
128

Male

Female

159

100

.24

Several important points arise from this optimum
plan.

If only 808 hours of agricultural labor are re

quired to generate income from farm production amounting
to E412.24 emalageni solely from crop production, plus
the cattle owner's value of livestock and poultry which
amounts to an additional El75.35 emalageni, this would
give a total value of farm production of approximately
E587.59 emalageni.

But, only 15 percent of the cattle

owners had farm income in excess of E500.00 emalageni.
Tobacco production contributed the majority of this
revenue, but not a single cattle owner raised tobacco even
though there was ample land and labor available.

Why?

Perhaps the planners and those who implement the plans
tend to overlook or exclude as solutions the many
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compromises the farmers make between the traditional
sector and the urban sector.

The cattle owners have a

labor force of six persons between fifteen and sixty
four years of age.

Thus, it is reasonable to assume

that the farmer could allocate the necessary hours.

The

males devoted only 14 percent of the available 2000 hours
to agricultural activities with the remainder being allo
cated to urban employment, approximately 1700 hours,
which has a marginal value of productivity of El.00
emalageni per hour whereas females devoted only 524 hours
of labor or 26 percent of their available time agricul
turally thus a zero opportunity cost.
Table 26
Cattle Owners' Resource Use
Under Average Conditions

Resource
Land/ha.

%

Amount

Used

1. 94

100

%

Unused

VMP(E)
115.96

Labor
Male

2000

Agricultural

14

Urban

86

Female

2000

26

1. 00
74

According to the Central RDA Survey of 1977-78, only
393 hours were allocated to agricultural activities with

84

the majority of, or 364 hours, being devoted to maize pro
duction.
The cattle owners represent households which are
indigenous to the area, whereas non-cattle owners depict
the recent migrants to the area.

The primogeniture sys

tem of inheritance gives total control of resources to the
eldest son of the senior wife, and the absence of the male
head of the household who is engaged in urban employment
or due to the various labor categories in which women and
children perform the majority of agricultural operations,
but are denied a voice in the decision-making process,
and the status of junior members who also have no voice in
determining which crops will be produced.

These condi

tions perpetuate the traditional low labor intensive
cropping patterns, and this will continue to inhibit the
expansion or production of cash crop farming.
Drought Conditions
In the two drought cases, we applied the actual hours
recorded for male labor which is 128 hours and female
labor which is 159 hours.

In the first drought case, both

varieties of maize had equal degrees of uncertainty or
risk, whereas under the second drought model the re
searcher relaxed the level of uncertainty pertaining to
local maize because the researcher believed local maize
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being indigenous to the area is less susceptible to
drought than hybrid maize.
In the first drought model, when the farmer pre
dicted a severe drought and both varieties of maize are
equally susceptible to drought, the farmer allocated 51
percent of his land to maize or .99 hectares with the
majority of land, .68 hectares, being planted to hybrid
and .31 hectares or 16 percent planted to local maize.
If the farmer believes that local maize is less suscep
tible to drought (second model) than hybrid maize, the
farmer devoted 55 percent instead of 51 percent of his
land to maize production, but 49 percent or .95 hectares
were planted to local maize versus 16 percent in the pre
vious model and only 6 percent or .12 hectares to hybrid
maize.

The latter cropping pattern resembles the actual

data obtained from the Central RDA Survey of 1977-78 in
which 1.03 hectares were allocated to maize production
with the majority (53 percent) planted to local maize and
38 percent planted to hybrid.
The value of farm production in the second model
amounted to E94.49 emalageni where variable degrees of
uncertainty existed for each crop.

However, the value of

farm production amounted to only E74.68 emalageni where
equal degrees of uncertainty were applied in the first
model.

The disparity in revenue is due mainly to the cost

of hybrid maize being three times greater than that of
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local maize.

The hours allocated to agricultural activi

ties were basically the same in both cases.

The major

difference is in the change in the cropping pattern.
According to the multi-variable regression analysis per
taining to maize production, there is a strong relation
ship between the production of hybrid maize and male
labor being allocated to agricultural purposes, and since
the farmer calculates the advantages of raising cash
crops in much the same manner as that of a planner when
the returns per hour are at least two times higher in the
urban sector than in the traditional sector.

As the

nUmber of male migrants per homestead increases, the num
ber of cash crop farmers will decrease.

Therefore, the

effect of migration tends to perpetuate traditional
cropping patterns because the decision-making process be
longs solely to the household lead (male).
Table 27
Cattle Owners' Comparisons Under
Differing Drought Conditions

Crops
Produced

Drought I

Drought II

Level/Ha. % of Land

Level/Ha. % of Land

Tobacco
Hybrid Maize

.68

35

.12

6

Local Maize

.31

16

.85

49

Model Income

E-11.48

El6.39
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Household Expenditures
The cattle owners and non-cattle owners had non-farm
expenditures of E380.00 and E442.00 ernalageni respec
tively.

The rnajority of the expenditures (44 percent)

was allocated to food purchases even thöugh 91 percent of
cropped land was devoted to rnaize production, the crop of
sustenance.

The households also allocated 13.9 percent

to school fees and 8.2 percent to transportation costs.
According to actual survey data, cattle owners' total
farm incorne arnounted to E287.25 emalageni of which ap
proxirnately El75.55 ernalageni is derived frorn the value of
livestock and poultry production.

Therefore, the value of

crop production was only Elll.70 emalageni.

The non

cattle owners' total farm income arnounted to Ell2.42
ernalageni of which approxirnately 50 percent or ESS.90
emalageni is derived from poultry production.

This rneans

E56.52 ernalageni was derived frorn the value of crop pro
duction.
Besides the revenue obtained frorn agricultural pro
duction, the average household also earned an additional
El21.50 emalageni frorn the production of the following
items.

Handicrafts earned E77.70 ernalageni, beer making

E8.20 emalageni, and marketing of vegetables E35.80
ernalageni.

This gives a total farrn incorne for cattle
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owners and non-cattle owners of approximately E408.75 and
E233.92 emalageni respectively.
The non-cattle owners' total household expendi
tures amounted to E442.00 emalageni, but their estimated
value of farm income is only E233.42 emalageni.

This

represents only 53 percent of the required income neces
sary to make the above expenditures.

As was demonstrated

in the models, the non-cattle owners are incapable of
generating the necessary incorne solely through agricul
tural activities •.

Thus, with a labor force consisting of

five persons between the ages of fifteen and sixty-four
years of age and access to a limited arnount of land, the
opportunity cost of agricultural labor is zero.

Further

more, for household profit maximization, the farmer
should allocate his resources (in this case labor) to the
point where its marginal value of production is equal to
marginal cost.

Thus, the farmer's household expenditures

represent incorne which originated frorn urban employment
because of limited land and surplus• labor.
According to the Central RDA Survey data, cattle
owners' household expenditures amounted to E380.00
emalageni, and the value of farm production was estimated
at E408.75 emalageni.

However, 29 percent or approxi

mately Ell9.65 emalageni of the E408.75 represents herd
appreciation.

This leaves approximately E289.10

89
emalageni from other farm activities but is inadequate to
meet household expenditures.
The cattle owners are capable of generating the
needed revenue in order to meet household expenditures,
as was demonstrated in several models, _but the feasible
plans required the production of tobacco, and tobacco
production in the area is negligible.

The cattle owners

have ample land and an adequate labor force to allocate
resources to tobacco production as well as meeting the
household's sustenance requirements.

So, why is tobacco

production being ignored and the cattle owners' lands
being left idle or underutilized?

Average farmers used

only 1.14 hectares for agricultural practices leaving
approximately .80 hectares idle.
Perhaps this is due to inadequate recognition of
junior members and the decision-making process that
relies on the senior male of the household.

The oppor

tunity cost of junior members as weil as surplus labor
is higher in the urban sector than what could be obtained
through agricultural activities.

Thus, the level of

household expenditures is made possible by urban employ
ment.

CHAPTER VI
CONCLUSION
Swaziland's approach to developrnent is designed to
elirninate the dualistic structure of the econorny by al
t�ring the traditional sector frorn traditional agricul
tural practices to those of a rnarket oriented econorny.
Through this alteration, the standard of living will
increase by raising household incornes, increasing ernploy
ment opportunities for the rural population, as well as
decreasing the income disparity between the urban and
rural sectors.

Since the majority of Swaziland's popula

tion lives in the rural areas, the rural developrnent
prograrn is airned and designed to involve approxirnately 55
percent of the rural population.
Assuming that financial aid is a limited and costly
resource, the contention of this study is that the Central
RDA which is designated as a rnaximurn input area in fact
demonstrates peri-urban characteristics because the
majority of households (75 percent) is engaged in urban
employment activities seemingly where opportunities are
substantial and impediments to ernployment other than one's
ability are lirnited.

The Central RDA's population has

been growing at approximately eight percent per annum
since 1973, and the national average is estimated to be
90
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growing at approximately three percent per annurn.

With

approximately 50 percent of the nation's population
under the age of fifteen, the potential labor force is
increasing at 10,000 persons per year.

The effect of

urban migration is putting added pressure on the avail
ability of agricultural land in the Central RDA.

The

cattle owners have 1.94 hectares versus the new entrants'
(non-cattle owners) .83 hectares.
With land and labor being the most important re
sources to subsistence farmers as well as to Swazi
farmers, it is crucial to the development process to de
termine which resource or resources are limiting the
expansion of agricultural production.
In the case of non-cattle owners, land is the in
hibiting factor of production.

Therefore, with an abun

dant labor supply, development should focus on land saving
labor using activities such as the production of tobacco
which is labor intensive.

However, the non-cattle

owners' agricultural activities are more concerned with
providing for sustenance needs rather than income due to
the division of labor in which women and children perform
the majority of cropping operations.

Since the majority

of farmers hired tractors to perform the males' agricul
tural tasks, non-cattle owners are more concerned with
labor releasing practices in order to obtain employment
in the urban sector.
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The models pertaining to cattle owners demonstrated
that they have an adequate supply of labor and land not
only to satisfy household sustenance but also to raise
the cash crop tobacco which is an RDA objective for the
Central RDA.

So, why are the cattle owners' resources

being underutilized?
Perhaps this is due to the traditional system of
land tenure.

The head of the household is more con

cerned with meeting the needs of self-sufficiency than
agricultural income.

If additional income is needed or

desired, it could be obtained from the urban sector.

The

aim of the Swaziland government is that the majority of
the people earn a living from agricultural practices, but
due to inadequate recognition of the wornan's role in
agriculture and the status of junior members within the
household, agricultural production will remain with the
traditional crops until innovations focus on the needs
and opportunities of the different categories of house
hold labor.

Crop production will continue to be low and

labor intensive for certain labor categories.
The researcher believes the funds that are being
allocated to the Central PDA which is designated as a
maximum input area ought to be reallocated to an area that
is in fact rural.

The Central RDA farmers are more con

cerned with labor releasing agricultural practices by the
number of tractor users, harnmer mill expenditures, and
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the level of urban migrants.

In addition, the rate of

acceptance pertaining to RDA objectives, that of increas
ing the number of cash crop farmers, is negligible and
decreasing.
By reallocating the costly resources of financial
aid to an area that would benefit to a greater degree
than the Central RDA, it would help diminish regional
disparities in income and in turn create additional em
ployment opportunities in a rural area.

The majority of

the respondents in the Shiselweni district believed that
the urban sector offered the greatest number of employ
ment opportunities.
such a group.

The non-cattle owners represent just

Therefore, by continuing to fund the

Central RDA development objectives, the discrepancy be
tween the haves and have-nots or disparity in income
between urban and rural sectors will widen further.

APPENDIX A
Summary Matrix
The summary matrix on the following page has the
characteristic where a positive notation indicates the
requirement by an activity of a constraint factor,
whereas a negative sign refers to the supply of a con
straint factor by an activity.
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APPENDIX B
Non-Cattle Owners' Models
The rnodels representing average conditions will
apply actual rnaize yields obtained frorn the Central RDA
Survey of 1977-78.

In the rnodels defined as Drought

Case 1, the yields are reduced by two standard deviations
away frorn the rnean to depict equal degrees of uncertainty.
However, in Drought Case 2 rnodels, local rnaize is one
standard deviation away frorn the rnean, and hybrid is two
standard deviations away.

Therefore, the production of

hybrid rnaize in Case 2 rnodels represents a greater degree
of risk or uncertainty than local rnaize.
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Non-Cattle Owners' Drought Conditions
Case 1 Average Labor (Disaggregated)
Crops Produced

Level/Ha.

% of Land

Tobacco

.10

13

Hybrid Maize

.60

72

Local Maize

.13

15

Fallow

Resource Use

Available

Used

.83

.83

Land/Ha.

Unused

VMP (E)

55.56

Labor/Hr.
Male Labor

.85

128

A) Agricultural

83.13

B) Urban

44.87

Female Labor

159

.24

159
Value (E)

Model Income

25.41

Value of Farm Production

87.96

Urban Income

38.14
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Non-Cattle Owners' Average Conditions
Average Labor (Disaggregated)
Crops Produced

Level/Ha.

% of Land

Tobacco

. 14

17

Hybrid Maize

.16

20

Local Maize

.53

63

Fallow

Resource Use

Avai.l.able

Land/Ha.

.83

Used

Unused

.83

VMP(E)
135.97

Labor/Hr.
Male Labor

128

.85

A) Agricultural

84.8

B) Urban

43.2

Fernale Labor

159

. 32

159
Value (E)

Model Incorne

E59.45

Value of Farm Production

105.15

Urban Incorne

E37.40
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Non-Cattle Owners' Average Conditions
Average Labor (Aggregated)
Crops Produced

Level/Ha.

% of Land

Tobacco

.20

25

Hybrid Maize

.42

50

Local Maize

.21

25

Fallow

Resource Use

Unused

VMP(E)

Availa.ble

Used

Land/Ha.

.83

• 83

135.54

Labor/Hr.

393

393

.23
Value (E)

Model Income

E32.77

Value of Farm Produ ction

115.16
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Non-Cattle Owners' Average Conditions
Labor 2,000 Hours (Aggregated)
Crops Produced

Level/Ha.

% of Land

Tobacco

.25

30

Hybrid Maize

.58

70

Local Maize
Fallow

Resource Use

Available
.83

Land/Ha.
Labor/Hr.

2000

Used

Unused

333.96

.83
424.4

VMP (E)

1575.6
Value (E)

Model Income

E39.97

Value of Farm Production

123.75
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Non-Cattle Owners' Drought Conditions
Case 1 Average Labor (Aggregated)
Crops Produced

Level/Ha.

% of Land

Tobacco

.14

17

Hybrid Maize

.69

83

Local Maize
Fallow

Resource Use

Av.ailable

Land/Ha.

.83

Labor/Hr.

393

Used

Unused

333.96

• 83
368.6

24.4
Value (E)

Model Income
Value of Farm Production

VMP (E)

E-5.29
94.81

APPENDIX C
Cattle Owners' Models
The models representing average conditions will
apply actual maize yields obtained from the Central RDA
Survey of 1977-78.

In the models defined as Drought Case

1, the yields were reduced by two standard deviations
away from the mean to depict equal degrees of uncertainty.
However, in Drought Case 2 models, local maize is one
standard deviation away from the mean, and hybrid is two
standard deviations away.

Therefore, the production of

hybrid maize in Case 2 models represents a greater degree
of risk or uncertainty than local maize.
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Cattle Owners' D rought Cond itions Case
1 Ave rage Labor (Disaggregated)
Crops Produced

Level/Ha.

% of Land

Tobacco
Hybrid .Maize

.68

35

Local Maize

.31

15
49

Fallow

Resource Use

Available

Land/Ha.

1.94

Labor/Hr.

128

Used
.99

A) Agricultural

81.6

B) Urban

46.4

Fernale Labor

159

Unused
.95

1. 00
.75

159
Value (E)

Model Incorne

VMP(E)

-11. 48

Value of Farm Production

75.68

Urban Incorne

46.40
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Cattle Owners' Average Conditions
Average Labor (Disaggregated)
Crops Produced

Level/Ha.

Tobacco

% of Land

.04

2

.97

50

Hybrid Maize
Local Maize
Fallow

48

Resource Use

Available

Used

Unused

1. 94

1.01

.93

Land/Ha.

VMP(E)

Labor/Hr.
Male Labor

128

A) Agricultural
B)

46

Urban

Female Labor

1.00

82
159

.30

159
Value (E)

Model Income

E38.05

Value of Farm Production

147.56

Urban Income

E46.00
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Cattle Owners' Average Cond itions
Average Labor (Aggregated)
Crops Produced

Level/Ha.

Tobacco

% of Land

.100

5

Hybrid Maize
Local Maize

.97

50

Fallow

45

Resource Use

Avail.able

Used

Land/Ha.

1.94

1.07

Labor/Hr.

393

393

Unused
.87

.39
Value (E)

Model Income
Value of Farm Produc tion

VMP(E)

11. 43
121.75

106
Cattle Owners' Average Conditions
Labor 2,000 Hours (Aggregated)
Crops Produced

Level/Ha.

Tobacco

% of Land

1.18

61

.76

39

Hybrid Maize
Local Maize
Fallow

Available

Used

Land/Ha.

1.94

1.94

Labor/Hr.

2000

Resource Use

1289.7

Unus.ed

VMP(E)
333.96

710.3
Value (E)

Model Income

335.50

Value of Farm Production

445.83
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Cattle Owners' Drought Conditions Case 1
Average Labor (Aggregated)
Crops Produced

Level/Ha.

% of Land

Tobacco
Hybrid Maize
Local Maize

.004

•2

1. 239

64.0

Fallow

35.8

Resource Use

Available

Used

Unused.
.70

Land/Ha.

1.94

1.24

Labor/Hr.

393

393

VMP{E)

.60
Value (E)

Model Income

-28.48

Value of Farm Production

113.06

APPENDIX D
Definitions
AREA
1 Hectare (ha.) = 2.471 Acres
WEIGHT
1 Kilogram (1 kg.) = 2.2 Pounds
CURRENCY
U.S. $1.00 = .83 lelangani

u.s.

$1.00+ = emalageni

LENGTH
1 Kilometer (km.) = .62 Miles
1 Millimeter = .04 Inch
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